The traditional separation of the producers of research evidence in academia from the users of that evidence in healthcare organisations has not succeeded in closing the gap between what is known about the organisation and delivery of health services and what is actually done in practice. As a consequence, there is growing interest in alternative models of knowledge creation and mobilisation, ones which emphasise collaboration, active participation of all stakeholders, and a commitment to shared learning. Such models have robust historical, philosophical and methodological foundations but have not yet been embraced by many of the people working in the health sector. This paper presents an emerging model of participation, the Researcher-in-Residence. The model positions the researcher as a core member of a delivery team, actively negotiating a body of expertise which is different from, but complementary to, the expertise of managers and clinicians. Three examples of in-residence models are presented: an anthropologist working as a member of an executive team, operational researchers working in a front-line delivery team, and a Health Services Researcher working across an integrated care organisation. Each of these examples illustrates the contribution that an embedded researcher can make to a service-based team. They also highlight a number of unanswered questions about the model, including the required level of experience of the researcher and their areas of expertise, the institutional facilitators and barriers to embedding the model, and the risk that the independence of an embedded researcher might be compromised. The Researcher-in-Residence model has the potential to engage both academics and practitioners in the promotion of evidenceinformed service improvement, but further evaluation is required before the model should be routinely used in practice.
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BACKGROUND
A broad consensus is emerging that established approaches to getting health services research into practice are not radically changing the extent to which management decisions are influenced by scientific evidence. 1 2 Neither the traditional model of 'pushing' evidence from the academic producers of research, nor the model of 'pulling' evidence by potential users have managed to move potentially useful research findings from the academic journals into the consciousness of managers and clinicians on the ground. 3 Conventional linear models of evidence transfer do not seem to adequately reflect real differences in the ways in which people from academia and the health service think about evidence, the nature of their training, and the complex process of management decision making. 2 4 As a result, over recent decades academics have become increasingly interested in alternative models of creating and utilising research evidence. A common feature of these models is the concept of 'co-creating' knowledge between researchers and practitioners, using a range of different participatory approaches. [5] [6] [7] [8] In the health sector such approaches have rarely moved beyond small scale projects and few have been integrated into routine practice. In this paper we describe an emerging model of participatory research, the Researcher-in-Residence, which has the potential to engage both practitioners and academics in the concept of evidence-informed improvement. research have emerged, including community based participatory research, 9 action research, 6 engaged scholarship, 7 and insider academic research. 10 In practice they share a number of common features, including a desire to solve practical problems in a collaborative way, and an emphasis on reflection and collective inquiry.
Underpinning these features is a set of beliefs about the position of researchers in relation to the topic being researched. Positivists and constructivists, operating at different ends of the epistemological spectrum, have long debated the relative merits of different ways of conceptualising or representing what they are investigating. 11 An alternative philosophical tradition, Pragmatism, focuses on thought as a way of solving practical problems. Derived from the Greek word 'to achieve', pragmatism started as a movement in the USA in 1870s, led by Peirce and colleagues. 12 It postulates that thinking adds value only when it can be demonstrated to change practice. As such it could be regarded as a useful common ground for practitioners and researchers, as well as an appropriate philosophical basis for participatory research.
A small number of participatory initiatives have been established over the last decade, such as the Community Participatory Researchers of the Robert Wood Johnson Clinical Scholars Programme in the USA, 13 Knowledge Brokers in Canada, 3 and Diffusion Fellows from the Collaboration for Leadership in Applied Health Research and Care (CLAHRC) scheme in the UK.
14 Despite their promise, most managers, clinicians and academics remain stuck in a traditional model in which powerful incentives in the academic and service sectors keep the researcher and practitioner communities apart. 2 If the concept of co-creation through participation is to engage a wider group of decision makers in the health services, then alternative models are required.
ORIGINS OF THE 'IN-RESIDENCE' MODEL
The 'in-residence' model has emerged to address the tendency of people with expert knowledge to socialise and work with like-minded people. This tendency can distance the expert from the wider society within which they operate, rarefying the expertise and excluding others from it. Over recent decades we have seen increasing attempts to share that expertise more widely across society. This is manifest in many walks of life including a Poet-in-Residence at Barnsley Football Club, an Artist-in-Residence at Heathrow Airport, and an Entrepreneur-in-Residence at the British Library.
A model of Researchers-in-Residence was introduced into the field of education in the UK in the early 1990s. 15 University researchers such as physicists and geographers were encouraged to go into schools in a scheme funded initially by the UK Department for Education and later by Research Councils UK and the Wellcome Trust. The aim was to give the researchers an opportunity to share their knowledge and to engage and enthuse school children. The original national scheme ceased in 2012 after 17 years and has been replaced by a range of locally driven initiatives.
THE RESEARCHER-IN-RESIDENCE MODEL IN THE HEALTH SECTOR
The model has been much slower to progress in the health sector and initiatives that have been put in place are usually small in scale and short-lived. Three examples illustrating the emergence of different types of in-residence models are discussed below.
An anthropologist as a member of an executive team
In the late 1990s a social scientist was appointed to a senior leadership role as an Anthropologist-inResidence in a large teaching hospital in England. The researcher worked as a member of the executive team, bringing academic expertise in organisational change to the institution. Once established in his role, the researcher was asked by the chief executive to help address a problem of poor engagement of clinical staff in the management of the organisation. Drawing upon his knowledge of the international literature and on robust social theory, the researcher helped design and implement a new clinically led management system into the hospital. 16 More than a decade later, this system is still in place and has served as a model for other hospitals in the UK.
Operational researchers as members of a front-line delivery team
Since 2009 two operational researchers have been working as Modellers-in-Residence in an internationally renowned children's hospital in London, England. In close partnership with clinicians and managers, the researchers have used novel mathematical models and analysis tools to help address operational problems. For example, the researchers worked with managers and clinicians from the cardiac intensive care unit to develop a user-friendly tool that provides a forecast of patterns of demand over the coming week, giving the team a more systematic understanding of demand for beds than the established approach of 'informed guesswork' among experienced members of staff. Preliminary findings from a qualitative evaluation of this work indicate that the in-residence way of working went beyond traditional models of consultancy, drawing on the broader theoretical and analytical expertise of the modellers, and building a level of trust that the staff claimed was rarely experienced with management consultants.
A Health Services Researcher working across an integrated care organisation
In 2013, a public health doctor trained in health services research worked for 1 year in an integrated care Viewpoint organisation, which provided acute and community services to a diverse urban population. The fellow was part of a service improvement team and worked closely with managers and front line clinicians undertaking a range of quality improvement initiatives in the women's and children's and acute medical directorates of the organisation. Projects included an evaluation of an ambulatory emergency care centre, the development of an evidence-based strategy for integrated paediatric care, and the creation of a scorecard to support improvement in gynaecology services. For each project the doctor helped the teams by undertaking reviews of the relevant literature, discussing the relevance of the literature to the projects in question, and advising on how best to use data both for improvement and evaluative purposes. Since the doctor was a core member of the teams, this research skill set was readily accessible to the practitioners.
In each of these examples, the in-residence model places the needs of the decision makers and practitioners at the centre of the participatory process. The researcher becomes a core member of a delivery team, with a sense of shared responsibility for the success or failure of an improvement initiative. They bring expertise which is different from but potentially complementary to that of other team members, as described in box 1.
The meaning and utility of this expert knowledge is negotiated with other members of the team, rather than being 'imposed' on them or 'transferred' to them. Inevitably this is an iterative process, based on the development of a trusting relationship which will take time and will require both emotional skills and willingness to negotiate and sometimes compromise. 17 This willingness to both give and take, and to make concessions, is central to the co-production of knowledge. 14 
THE CHARACTERISTICS OF AN EFFECTIVE RESEARCHER-IN-RESIDENCE
The Researcher-in-Residence model is presented as a practical way of addressing the traditional barriers which often prevent health service researchers and health service decision makers from sharing their expertise for the benefit of patients. The model adds value to other participative initiatives by emphasising a 'meeting of equals' between researchers and practitioners, by building on learning from outside the health sector, and by having a robust historical, conceptual and philosophical foundation. In addition, it frames a complex process in a way that is attractive to the participants and to funders.
It is likely that the kind of researcher who might be effective in an in-residence role is someone with content credibility and also with an ability to listen, negotiate and agree solutions. Utilising established research evidence and collaboratively creating new knowledge is a relational endeavour as much as a technical one 18 and is therefore likely to require a high level of social skills on the part of the researcher. Dialogue between the research and service teams helps to build trust and encourages the participants to rethink the frameworks which shape how practical challenges are conceptualised and operationalised. 19 NEXT STEPS While the model has promise, there are a number of unanswered questions which merit rigorous evaluation. First, the three examples given in this paper describe different types of in-residence researchers, the first bringing specialist sociological skills, the second specialist mathematical and computational skills, and the third generalist health services research skills. Further work is required to understand the relative merits of different areas of specialisation (including other disciplinary expertise such as health economics or psychology, and subject expertise such as implementation, integration, patient and public involvement, governance or informatics). Since most health service problems cross disciplinary and subject boundaries, this begs a question about whether embedded generalist researchers, drawing on specialist skills and knowledge as required, might be most useful to front line teams.
Second, a deeper understanding is required of the institutional facilitators and barriers in the health service delivery and academic sectors that might impact on the effectiveness of the model, as summarised in table 1.
Box 1 Expertise that a Researcher-in-Residence might bring to a team of practitioners
Understanding of the established research evidence in a specific field (such as how to improve the integration of care services) and a willingness to interpret that evidence in a way that is applicable to the local context Understanding of the effectiveness of interventions and implementation methods Theory-based expertise in models of change and an ability to present theory in an accessible way to practitioners Understanding of the unintended consequences of interventions and an ability to explain the trade-offs which are often inherent between the benefits and risks of improvement interventions Expertise in how to assess whether interventions are working and how to make them work more effectively Expertise in encouraging practitioners to undertake rigorous self-evaluation of their work A sophisticated understanding of how to use data to guide improvement Third, the 'middle ground' space between the established academic and service sectors that a Researcher-in-Residence would occupy is not currently well defined. 4 An embedded researcher would need to understand the institutional drivers of different partners-peer reviewed publications, grant income and research studentships might be vital for universities, but demonstrable local population health improvement, financial balance and target achievement would be goals for the health sector. These incentives are not necessarily mutually compatible and there is a risk that an embedded researcher would fail to satisfy either master, or only partially satisfy both. There is also a risk that the independent judgements of academics might in some way be comprised by the proximity of the researcher and practitioner roles, particularly if their findings conflict with an organisation's short-term political interests. 20 These issues might lead to problems with the recruitment and retention of in-residence academics. The problem would need to be addressed through an on-going robust training and mentorship programme and up-front discussions about the scale of the programme, how long it will have to operate if it is to address some of the deep-seated cultural differences between the two sectors, and how the success of the initiative will be judged by both partners.
We believe that the Researcher-in-Residence model has the potential to make a significant contribution to the challenge of applying health services research in practice by helping researchers to share their expert academic knowledge and by helping decision makers in the health service to make greater use of that expertise. Nevertheless, the model requires further development and evaluation before a judgement can be made about the value of embedding it as a routine way of working in the academic and health service sectors. 
